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summARy – Nocardia is a ubiquitous microorganism which can be the cause of local and dis-
seminated infection in humans. immunocompetent and immunocompromised patients both can be 
affected and Nocardia cyriacigeorgica was reported as a pathogen isolated in patients worldwide. in 
most cases, nocardiosis is present as pulmonary infection because inhalation is the primary way of 
bacterial exposure. Nocardial brain abscess occurs usually secondary to a septic focus elsewhere in the 
body. Considering the facts that the elderly population is growing, such as the number of immuno-
compromised patients together with high mortality rate in patients with nocardial infection of the 
central nervous system, we have to raise awareness of the possibility for this rare but potentially fatal 
condition. we present a case where nocardial abscesses of lung and brain were initially suspected as 
lung cancer with brain metastases. The patient was treated with a combination of surgical resection 
and antimicrobial therapy with good outcome.
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Introduction
Nocardial affection of the central nervous system 
(CNs) is common in immunocompromised patients, 
but primary cerebral abscess is an unusual presentation 
in immunocompetent patients. Nocardial brain abscess 
is an uncommon condition and occurs usually second-
ary to a septic focus elsewhere in the body1. symptoms 
of infection are usually nonspecific and patients in most 
cases present with fever, dyspnea and cough. mortality 
is most probably associated with the infection site2. 
Nocardia is a very rare causative agent of intracranial 
abscess (only 1% to 2% of all cerebral abscesses), but its 
mortality rate (31%) is about three times greater than 
in others (<10%)3. we present a case where nocardial 
abscesses of the lung and brain were initially suspected 
as lung cancer with brain metastases.
Case Report
A 70-year-old man, retired, divorced, father to three 
children, with no history of previous diseases, taking no 
chronic medication, non-smoker, no alcohol abuse, pre-
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Fig. 3. Zone of significant perifocal edema surrounding 
lesion in the left precentral region in T2 axial sequence  
of magnetic resonance imaging.
Fig. 1. Well defined, centrally hypodense lesion in the right middle lobe of the lung, 
dominantly in S5 segment.
Fig. 2. Confluent ring enhancing lesions in the left precentral region in axial (A), sagittal (B) and coronal (C) plane.
sented to his general practitioner for persistent fever and 
cough. Chest x-ray revealed lung lesion on the right 
side. The patient was referred to a regional hospital for 
further treatment and diagnostics, which he refused.
two months later, he experienced generalized epi-
leptic seizure and was referred to the university hos-
pital emergency Center, where he was examined by a 
neurologist. he presented as alert, fully oriented with 
right hemiplegia, muscle power grade 1, according to 
manual muscle test (mmt). There were no significant 
neurological deficits found on examination of the sen-
sory or cranial nerves. The patient stated progressive 
onset of the neurological deficit with significant wors-
ening after the seizure. Computed tomography (Ct) 
of the head showed a lesion in the left precentral re-
gion with rim enhancement after administration of 
CbA
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Fig. 5. Complete regression of previously described lung 
lesion, with minor adhesions left.
Fig. 4. Area of necrosis with surrounding inflammatory 
infiltrate and dilated blood vessels (HEx100). Inserted: 
high magnification of gram-positive microorganisms 
(Gram stain X400).
intravenous contrast agent, surrounded by a zone of 
white matter edema. knowing that pulmonary lesion 
had been present and Ct finding was highly suspect 
of metastasis, the patient was referred to a tertiary lev-
el hospital specialized in the treatment of pulmonary 
diseases for further diagnostics. laboratory analyses 
showed raised levels of inflammatory markers: leuko-
cytosis (21.5x109/l), neutrophilia (87.2%), high C-
reactive protein (CRp; 58.1 mg/l; normal range 0.0-
5.0 mg/l), fibrinogen 6.59 g/l (normal range 2.2-4.9 
g/l) and erythrocyte sedimentation rate (esR) 60 
mm/hour.
Computed tomography (Ct) scan of the chest re-
vealed a 6 cm large, well defined, centrally hypodense 
lesion in the right middle lobe of the lung, dominantly 
in the s5 segment in contact with parietal pleura, right 
dome of the diaphragm and pericardial fat pad, with 
no significant hilar or mediastinal lymphadenopathy 
(Fig. 1).
magnetic resonance imaging (mRi) of the brain 
showed 3 cm large three confluent ring-enhancing le-
sions in the left precentral region (Fig. 2), with signifi-
cant perifocal edema and restricted diffusion (Fig. 3). 
According to imaging characteristics of the cerebral 
lesion, brain abscess was suspected, but centrally ne-
crotic metastasis of lung cancer was also possible as a 
differential diagnosis.
After consultation with a neurosurgeon, the patient 
was transferred to the Neurosurgery department. 
taking into consideration that the lesion together 
with perilesional edema was compressive and caused 
severe motor neurological deficit and symptomatic 
epilepsy, a decision was made to remove it surgically. 
left parietal craniotomy was performed and location 
of the lesion was determined by intraoperative ultra-
sound. because of the proximity of motor cortex, in-
traoperative neurophysiological monitoring was used 
(motor evoked potentials, somatosensory evoked po-
tentials and free running electroencaphalography). At 
the depth of 5 mm subcortically the lesion was found. 
it was well delineated from the surrounding brain tis-
sue and had a thin vascularized wall. inside the lesion, 
yellow, pus-like fluid was found. samples were obtained 
for microbiological and pathological analyses.
bacteriological investigation revealed gram-posi-
tive beaded, branching filaments consisting of Nocar-
dia cyriacigeorgica.
pathological examination of the surgical specimen 
revealed fragments of brain tissue with zones of necro-
sis and infiltration with neutrophils, lymphocytes and 
histiocytes, highly suggestive of brain abscess (Fig. 4).
An early postoperative Ct scan showed complete 
removal of the lesion, without surgical complications. 
All postoperative laboratory findings were normal, ex-
cept for esR (15 mm/h), leukocytosis with neutro-
philia (16.82x109/l) and elevated CRp (9.8 mg/l), 
which were decreasing in comparison with initial val-
ues. The patient’s right hemiplegia regressed and his 
muscle power recovered to grade 4 according to mmt 
in the first week after surgery; he was transferred to 
the infectious diseases department and received anti-
microbial therapy (sulfamethoxazole and ceftriaxone).
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Follow up chest Ct scan at the institute for pul-
monary diseases showed complete regression of the 
previously described lung lesion, with minor adhesions 
left (Fig. 5). pathological examination after bronchos-
copy revealed no signs of malignancy.
The follow up brain imaging taken at his outpa-
tient appointments revealed gradual decreasing of 
brain edema without relapse of the disease (Fig. 6).
Discussion
Nocardia is a ubiquitous microorganism which can 
be the cause of local and disseminated infection in hu-
mans. immunocompetent and immunocompromised 
patients both can be affected. There are more than 50 
species of Nocardia characterized until now. in 2001, 
yasin et al. reported for the first time nocardiosis 
caused by a new species named Nocardia cyriacigeorgi-
ca, which was found in a patient with chronic bronchi-
tis4. in the years after their discovery, Nocardia cyriaci-
georgica was reported as a pathogen isolated in patients 
worldwide5-7. in most cases, nocardiosis is present as a 
pulmonary infection because inhalation is the primary 
way of bacterial exposure. The CNs is a common site 
of extrapulmonary nocardiosis and it is affected by he-
matogenous dissemination. Characteristic of CNs no-
cardiosis is formation of a single or multiple abscesses8. 
pulmonary infection usually starts in a subacute way 
with unspecific symptoms such as cough, breath short-
ening, chest pain, hemoptysis, night sweats, weight 
loss, progressive fatigue and fever. CNs affection also 
has insidious onset, which makes early diagnosis hard 
to achieve. in the paper by mamelak et al., the authors 
reviewed a significant number of patients with CNs 
nocardiosis through several decades; the most com-
mon clinical findings were focal neurological deficits, 
epileptic seizures and non-focal deficits in 42%, 30% 
and 27% of patients, respectively9. besides clinical and 
neurological findings, neuroimaging methods and mi-
crobiological analyses are a diagnostic pool together 
with pathological examination. setting the diagnosis 
of extrapulmonary nocardiosis (pulmonary, cutaneous, 
etc.), which occurs in almost 70% of patients with 
brain abscesses, is an important step in raising suspi-
cion that CNs nocardiosis may be present.
Computed tomography is usually the first diagnostic 
method used after onset of neurological symptoms and 
it reveals single or multiple changes with ring enhance-
ment after iV contrast administration, surrounded by 
more or less extensive zone of vasogenic edema.
magnetic resonance imaging of the brain is more 
sensitive in the detection of this type of lesion, espe-
cially after administration of gadolinium contrast 
agents. in some situations, it is very difficult to draw 
clear distinction between brain abscesses and other 
multiple brain lesions such as secondary deposits. Ad-
ditional tools and sequences such as magnetic reso-
nance proton spectroscopy (mRs) or diffusion weight-
ed imaging (dwi) delineating biochemical changes 
and structural changes at the cellular level in target 
lesion can be helpful not only in diagnosis but also in 
following-up the effects of therapy applied10-12.
Amplification of specific genetic markers of bacte-
ria using pCR is a foundation of molecular identifica-
tion at the genus level. The more precise identification 
at the level of species can be done by further 16s 
rRNA sequencing13,14.
pathological diagnosis of CNs nocardiosis is based 
on the use of different staining of specimens obtained 
after surgical aspiration or excision of CNs lesions. 
Fig. 6. Follow up computed tomography scan revealed gradual decreasing of brain edema without relapse of the disease 
in axial (A), sagittal (B) and coronal (C) plane.
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on hematoxylin and eosin stained (h&e) specimens, 
abscess formation with neutrophilic infiltrate is most 
commonly seen. Characteristic right-angle branching 
filaments of Nocardia can be shown with brown & 
brenn stain (an equivalent to gram stain) with the 
modified kinyoun or Fite Faraco staining methods 
and gomori methenamine silver stain3,15. in the treat-
ment of nocardial brain abscesses, both antimicrobial 
and surgical treatments can be used. The absence of 
appropriate prospective trials results in a lack of widely 
accepted treatment recommendations. if there is ex-
traneural nocardiosis and microbiological diagnosis 
can be set, brain lesion is smaller than 2.5 centimeter 
in largest diameter, without compressive manifesta-
tions, and the patient is in stable general and neuro-
logical condition, antimicrobial therapy can be started 
empirically9. sulfonamides are antimicrobials of choice 
to treat nocardiosis, together with other effective anti-
microbial drugs such as amikacin, imipenem, merope-
nem, ceftriaxone, cefotaxime, minocycline, moxifloxa-
cin, levofloxacin, linezolid, tigecycline, and amoxicil-
lin-clavulanic-acid1.
in case the surgery is needed, surgical aspiration or 
complete resection can be offered. According to lee et 
al., aspiration alone is a safe, efficacious treatment for 
the majority of patients with nocardial brain abscess-
es7. in the largest series by mamelak et al., the mortal-
ity rate was 24% after initial craniotomy and excision, 
and twice higher (50%) after aspiration and drainage8.
Conclusion
According to a growing body of evidence published 
in the literature recently, one can assume that the inci-
dence of nocardial infection is rising. The explanation 
probably lies in the facts that the population of the 
elderly is also growing, such as the number of immu-
nocompromised patients with human immunodefi-
ciency virus or after solid organ transplantation. Con-
sidering the high mortality rate in patients with CNs 
nocardial infection, we want to raise awareness of the 
possibility of this rare but potentially fatal condition. A 
combination of antimicrobial therapy with surgical 
treatment in carefully selected cases can be, as we 
showed in this report, highly effective if applied timely.
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sažetak
NokARdiJAlNi ApsCes moZgA koJi Je opoNAŠAo metAstAZu kARCiNomA pluĆA  
kod imuNokompeteNtNog bolesNikA s pluĆNom NokARdiJAZom: pRikAZ sluČAJA
M. Karan, N. Vučković, P. Vuleković, A. Rotim, N. Lasica i L. Rasulić
Nocardia je ubikvitaran mikroorganizam koji može biti uzročnik lokalnih i sistemskih infekcija kod čovjeka. Nocardia 
cyriacigeorgica je patogen koji je izoliran i prijavljen u svim dijelovima svijeta. i imunokompetentne i imunokompromitirane 
osobe mogu biti zahvaćene ovom infekcijom. u većini slučajeva prisutna je infekcija pluća budući da je inhalacija primarni 
put unošenja uzročnika. Nokardijalni apscesi mozga se obično javljaju uslijed postojanja žarišta infekcije u drugim dijelovima 
organizma. imajući u vidu činjenicu da raste broj osoba starije životne dobi i broj imunokompromitiranih osoba u ukupnoj 
populaciji, uz visoku smrtnost bolesnika s nokardijalnom infekcijom središnjega živčanog sustava, moramo biti svjesni 
 mogućnosti za razvoj ovog rijetkog, ali potencijalno fatalnog stanja. prikazujemo slučaj bolesnika kod kojega su plućna 
 nokardijalna infekcija i nokardijalni apsces mozga inicijalno shvaćeni kao karcinom pluća i metastatski tumor mozga. 
 bolesnik je liječen kombinacijom kirurškog liječenja i antimikrobne terapije s dobrim ishodom.
ključne riječi: Nokardija, infekcije; Moždani apsces; Plućni tumori; Prikazi slučaja
